

































蔵 本 暢 浩・関 原 悠 希＊
Lighting in Clothing Stores : Color Degradation of Cotton Textiles with
Direct and Reactive Dyes Exposed to a White LED Lamp
Nobuhiro KURAMOTO and Yuki SEKIHARA＊
ABSTRACT
It is generally thought that white light−emitting diodes（LED）are agreeable for lighting in cloth-
ing stores because they do not emit UV nor IR radiation, which damage articles of trade. The color
degradation of direct dyes and reactive dyes on cotton fabrics by a white LED lamp were examined.
Cotton fabrics（４×１０cm）dyed with４ types of direct and reactive dyes were exposed for１２ weeks
from a distance of approximately４０ cm using a２６W white LED lamp at２０±１℃. In color meas-
urements, the values of L＊, a＊, b＊ and ΔE＊ were computed for each sample, respectively.
The fading rate of direct dyes such as C.I.Direct １５ and C.I.Direct Red ３７ showed faster fad-
ing. The fading rate of the reactive dyes such as C.I.Reactive Orange ２０ and C.I.Reactive Red ４５
showed lower fading rates from the white LED lamp. This tendency is due to a characteristic of the
dying, the dye molecules being strongly joined to cotton fabric by ion bonds. In any event, the
color degradation of the direct dyes and the reactive dyes occurred according to their degree of in-
stability in the structure. From a display and conservation point of view, it was suggested that we
need to continue research on white LED lamps for use in clothing store.
KEYWORDS : lighting in clothing store, white LED light, color difference（ΔE＊）
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できる程度であった。化学構造が C.I.Direct Red ３７































直 接 染 料 反 応 染 料
染料名 マンセル値 染料名 マンセル値
C.I.Direct Blue１５ ４．１PB ３．８／６．０ C.I.Reactive Orange２ ３．９YR ６．８／１１．９
C.I.Direct Red３７ ４．５R ５．４／１２．４ C.I.Reactive Orange２０ ４．１YR ６．９／１４．１
C.I.Direct Red３９ ０．９R ４．５／１１．９ C.I.Reactive Red６２ ８．２R ５．３／１５．６







図２ 直接染料で着色した木綿染色布の LED光照射による a＊b＊色度変化
染料：（a） C.I.Direct Blue１５， （b） C.I.Direct Red３７，
（c） C.I.Direct Red３９， （d） C.I.Direct Red２３
照射期間：１．２週間，２．４週間，３．６週間，４．８週間，５．１０週間，６．１２週間 ●は照射前（基準）
（a） （b）
図３ 直接染料で着色した木綿布の白色 LED光照射による xy 色度の変化
（a） C.I.Direct Blue１５ （b） C.I.Direct Red２３

















































図６ 反応染料で染色した木綿布の白色 LED光照射による a＊b＊色度変化
（a） C.I.Reactive Orange２ （b） C.I.Reactive Orange２０ （c） C.I.Reactive Red６２
（d） C.I.Reactive Red４５ ●照射前の基準布






















































































































































表２ C.I.Reactive Orange ２で着色した木綿布への LED照射による色彩特性の変化
表３ C.I.Reactive Red ４５で着色した木綿布の LED照射による色彩特性の変化
衣料販売店の照明：白色 LED光による直接染料および反応染料で染色した木綿生地の色褪せに及ぼす影響
―３３―
図８ LED照射による反応染料で着色した木綿布の ΔE＊ab 変化
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